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(54) PROCESSING SYSTEM WITH SWITCH AND SWITCH DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a processing ^ 
system with a switch capable of improving a function as 
a man-machine interface and performing a reliable 
switch operation without an operation mistake and a 
switch device that is suitable for such a system. 
SOLUTION: When an operator tries to press down a 
push button 11 with a finger 1. the finger 1 blocks off 
outgoing beams 2 from a light emitting means 3. A light 
receiving means 4 detects this shading and notifies a 
device main body 5 that the finger 1 approaches a 
switch. And, visual and auditory message information 
related to the switch is transmitted to the operator from 
a display 18, a r speaker; etc: connected to the body 5. 
The operator can confirm if it is a desired switch before 
a switch operation according to the message. 
Consequently, a function as a man-machine interface is 
improved, and a reliable switch operation can be 
performed without an operation mistake. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the InventionjThis invention relates to the processing system with a switch using 
the manual operation-type switch and this which are used with a vending machine, an 
automatic ticket vending machine, ATM (automatic deposit paying device) of a financial 
institution, FA (factory automation) apparatus, medical welfare-related operation equipment 
etc. 
[0002] 

[Description of the Prior Art]In systems, such as various kinds of vending machines and an 
automatic ticket vending machine, generally the manual operation-type switch is 
incorporated and various instructions can be given to the system by operating the switch 
manually. 

[0003]Concerning [ and ] discernment of the use function of each switch, For example, in an 
automatic ticket vending machine, which of two or more switches is a purchase switch of a 
"200 yen" ticket, and which with the purchase switch of "300 yen" for it to be about **. The 
identification information of a switch is given to an operator by performing the visual display 
of a character representation etc. on the inside of the button of each switch, or the outskirts 
of it. 
[0004] 

[Problem(s) to be Solved by the Invention]However, in these systems, two or more switches 
of the same shape adjoin in many cases, and the discrimination expression about each switch 
button has the situation that it cannot but arrange to the narrow space assigned to each 
switch. Therefore, the switch which an operator cannot always recognize the discrimination 
expression visually certainly, and an operator does not mean may be misoperated. 
[0005]When inconvenient physically handicapped persons, such as elderly people and vision, 
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operate the above-mentioned switch with a finger especially, it is said that especially that 
check whose switch which it is going to operate is a desired switch is difficult, and quick and 
positive operation cannot be performed in many cases. Although the braille indication of a 
switch, etc. have spread to this problem, in elderly people, in order that eyesight may decline 
mainly by aging in many cases, there are few people who have mastered Braille points, and 
there is a limit in the effect of the discrimination expression by Braille points. 
[0006]Since it is expected that the opportunity of the switch input to various kinds of 
processing systems increases further with social high advancement in information technology 
on the other hand, it has been a social technical problem to raise the identifying function of 
the switch as a man machine interface in various kinds of processing systems 
[0007] 

[Objects of the Invention]ln light of the above-mentioned problems, this invention is a thing. 
It is providing the suitable switching equipment for the processing system with a switch 
which the target function's improves and can perform a positive operation switch [ be / no 
operation mistake ], and such a system. 

[0008] 

[Means for Solving the Problem]ln order to solve the above-mentioned technical problem, an 
invention of claim 1, In a processing system with a switch which is provided with an 
information input and output part which delivers and receives information between a main 
part of a system, and an operator, answers operation of a predetermined switch formed in 
said information input and output part, and performs predetermined processing. Said switch 
is (a). A switch body which answers manual operation of predetermined operation sides and 
outputs predetermined instructions to said main part of a system, (b) It has an approach 
detection means to detect approach of a finger of an operator to said operation sides by 
non-contact, a detection signal from said approach detection means is answered, and a 
message about a use function of said switch is outputted by said operator from said 
information input and output part so that recognition is possible. 

[0009]In a processing system with a switch concerning an invention of claim 1, an invention 
of claim 2 is an optical detection means to have said approach detection means (b-1), a 
luminescent means (b-2) which irradiates with light near said operation sides, and a 
light-receiving means arranged corresponding to said luminescent means. 
[0010]In a processing system with a switch which an invention of claim 3 requires for an 
invention of claim 2, said optical detection means detects that light from said luminescent 
means was intercepted with an operators finger as change of a light-receiving state of said 
light-receiving means. 

[0011]In a processing system with a switch which an invention of claim 4 requires for an 
invention of claim 2, said optical detection means detects the scattered light generated when 
light from said luminescent means is irradiated by an operator's finger by said light-receiving 



[0012]An invention of claim 5 displays vision information as said message in a processing 
system with a switch concerning an invention of either claim 1 thru/or claim 4. 
[0013]In a processing system with a switch which an invention of claim 6 requires for an 
invention of ciaim 5. A visual indication about said use function is made with predetermined 
reference size in said operation sides or its neighborhood, and the enlarged display of the 
vision information which answers detection by said approach detection means, and is 
generated is carried out in bigger size than said reference size. 

[0014]An invention of claim 7 generates auditory information as said message in a processing 
system with a switch concerning an invention of either ciaim 1 thru/or claim 4. 
[001 5]ln a processing system with a switch which an invention of claim 8 requires for an 
invention of claim 7, In a normal state, said auditory information is generated from a 
loudspeaker, and it has further an auditory information output channel means for switching to 
which only said operator is made to transmit said speech information by an unknown episode 
means in the case of a specific kind of information inputting. 

[0016]In a processing system with a switch which an invention of claim 9 requires for an 
invention of either claim 1 thru/or ciaim 8, Said information input and output part has a 
display, and said switch body, (a-1) A transparent touch switch arranged on a display surface 
of said display, (a-2) It has a button side as said operation sides, and has a transparent push 
button (a-3) which is displaced by pressing operation of said button side, and switches said 
touch switch, and a returning means of said push button. 

[001 7]In a processing system with a switch concerning an invention of either claim 1 thru/or 
claim 9, while arrangement of two or more switches is established as said switch, an 
invention of claim 10, As for said approach detection means, it is arranged identifiable 
whether an operator's finger approached operation sides of which switch of the arrangement 
of two or more of said switches. 

[0018]In a processing system with a switch which an invention of claim 11 requires for an 
invention of claim 10, a boundary frame which had the height exceeding said each operation 
sides near the boundary of each operation sides of two or more of said switches is provided. 
[0019]In a processing system with a switch which an invention of claim 12 requires for an 
invention of claim 10 or claim 11, When an operator's finger approaches in parallel to 
operation sides of two or more switches in said two or more switches, it has further a 
message output inhibiting means which forbids an output of said message about each of said 
two or more switches. 

[0020]ln a processing system with a switch which an invention of claim 13 requires for an 
invention of either claim 10 thru/or claim 12, As an operator's finger approaches operation 
sides of a switch of one of said two or more switches and said message is outputted. When 
an operator's finger moves and operation sides of other switches are approached, an output 
of said message about said switch of 1 is interrupted, and it has further a message 
discontinuation moving means which starts an output of said message about a switch besides 
the above. 



[0021 ]An invention of claim 14 is switching equipment arranged on a display, and is (a). A 
transparent touch switch arranged on a display surface of said display, (b) A transparent 
push button which has a button side as operation sides, is displaced by pressing operation of 
said button side, and switches said touch switch, (c) A returning means of said push button, 
and (d) It has an approach detection means to detect approach of an operator's finger to 
said button side by non-contact. 

[0022]Whiie arrangement of two or more switches is established as said switch, in switching 
equipment concerning an invention of claim 14, an invention of claim 15 said approach 
detection means, Ft is arranged identifiable whether an operator's finger approached 
operation sides of which switch of the arrangement of two or more of said switches. 
[0023]In switching equipment which an invention of claim 16 requires for an invention of 
claim 15, a boundary frame which had the height exceeding said each operation sides near 
the boundary of each operation sides of two or more of said switches is provided. 
[0024]An invention of claim 1 7 is switching equipment which switches a signal, and is (a). A 
switch body which switches by answering manual operation of predetermined operation sides, 
and (b) It has an approach detection means to detect approach of a finger of an operator to 
said operation sides by non-contact 

[0025]In switching equipment concerning an invention of either claim 14 thru/or claim 17, an 
invention of claim 18 said approach detection means, (b-1) It is an optical detection means 
to have a luminescent means (b-2) which irradiates with light near said operation switch side, 
and a light-receiving means arranged corresponding to said luminescent means. 
[0026]Although an operator explains this invention as what operates a switch with a finger, in 
an aspect of affairs where an operator operates a switch, not only a finger but a thing for 
which cylindrical tools etc. are used can usually actually be assumed not necessarily. A 
function and an effect of this invention are equivalent to a case of a finger also at this time 
[0027] 

[Embodiment of the Invention]<Important section composition of switch 10 of 1st 
embodiment drawing 1 is a figure showing the automatic deposit paying device 100 
incorporating two or more switches 10 which are a 1st embodiment of this invention. The 
display 18 as a variable display means on which this automatic deposit paying device 100 
becomes the front face 5F of the device main frame 5 from the panel for liquid crystal 
display is formed. Although the switch 10 (10A, 10B) with a transparent button part is formed 
on the display surface of the display 18, Among these, that plurality is arranged by matrix 
form, the switch 10A constitutes switch arrangement, and other switches 10B are simple 
substance switches independently formed in the exterior of this matrix arrayed. And when an 
operator pushes either of these switches 10 selectively, the input has become possible for a 
device. The body front 5F is equipped with the loudspeaker 90 and the earphone 91 for an 
auditory information output at the lower part of the above-mentioned display 18. Operation 
of the switch 10 is answered and the payment and payment of cash in this automatic deposit 
paying device 100 are performed in the cash processing part 5M. 



E0028] Prawing 2 is an important section block diagram of the automatic deposit paying 
device 100. The device main frame 5 is provided with the control section 5c which has CPU 
and a memory, and the signal processing part 5a and the interface part 5b are connected to 
this control section 5c. The optical sensor 9 and the switch body 19 which are the 
components of the switches 10A and 10B and which are mentioned later are combined with 
the signal processing part 5a in signal as an object for information inputting. The cash 
processing part 5M, the display 18, the loudspeaker 90, and the earphone 91 are electrically 
connected with the interface part 5b as an object for an information output. 
fQ029jDrawing 3 is a sectional view of the switch 10A. As mentioned above, although the 
matrix arrayed of the plurality is carried out, the switch 10A of all of those essential 
structure is the same, and, below, explains one of them typically. 

[0030]The switch 10A has the switch body 19 and the optical sensor 9. The switch body 19 
is not pushed, but drawing 3 (a) shows the state where the optical sensor 9 is detecting the 
finger 1, and drawing 3 (b) shows the state where the switch body 19 is pushed with the 
finger 1. 

[0031]The switch body 19, By being provided on the button guard 12 holding the transparent 
push .button 11 depressed with a finger, and the push button 11, and the display 18, and 
contacting the push button 11. It comprises the transparent resistance film system touch 
switch 17 which generates a switching signal, the magnet 14a which uses a further mutual 
suction force as returning means RM of the push button 11, and the magnetic metal board 
13a.The push button 11 has hinge region H used as a rotational fulcrum when pushed, and 

the button guard 12 has the mount part 12m higher than 11 f of operation sides of a switch. 

The button guard 12 serves also as the role of the crosspiece which carries out ****** 

maintenance of the push button 11. 

[0032jThe switch 10A of the part where the contents of processing for which an operator 
wishes by composition of the above switch bodies 19 seeing the display of the display 18 
through the switch 10A are displayed can be operated selectively (refer to the example of 
drawing 12 mentioned later). 

[0033]ft comprises the luminescent means 3 which used floodlighting LED, and the 
light-receiving means 4 using a light-receiving photo-transistor diode, and the light 2 emitted 
from the luminescent means 3 passes through the upper part which is 1 1f of button-grabbing 
sides, and the optical sensor 9 is arranged so that it may enter into the light-receiving 
means 4. The printed circuit board 6 for wiring for these means 3 and 4 is formed in the 
button guard 12. This printed circuit board 6 may be formed in the button guard's 12 lower 
part. When an operator's finger 1 approaches the switch body 19 like drawing 3 (a), since it is 
shaded by the finger 1, the light-receiving means 4 detects this change, and signal 
transduction of the light 2 is carried out to the device main frame 5. Approach detection of 
such a finger 1 is answered and the message (for example, it is a switch for which the switch 
chooses "deposit") about the use function of the switch is outputted visually or auditorily so 
that it may explain in full detail behind. And like drawing 3 (b), after checking the message, an 



original operation switch is performed by carrying out the depression of the push button 11. 
[0034]A light-receiving means may detect the scattered tight generated like the switch 10R 
shown in drawing 4 as approach detection of a finger when light is irradiated by the finger. In 
the switch 10R, it hits the finger 1 with which the light 2A emitted from a ****** means 4R 
by which the luminescent means and the light-receiving means were made to unify 
approached the switch, the means 4R detects the catoptric light 2B, and signal transduction 
is carried out to the device main frame 5. Making a luminescent means and a light-receiving 
means unify approaches and arranges a luminescent means and a light-receiving means 
rather than it is indispensable, and it may be made to detect the catoptric light in a finger. 
The depression (drawing 4 (b)) of the push button 11 after checking the message processing 
and it which answered detection of the finger 1 is the same as that of the switch 10A of 
drawing 3 . 

[0035]Although the composition of the above-mentioned switch 10A is the example which 
provided individually the group of the luminescent means 3 and the light-receiving means 4 in 
each switch 10A, when two or more switches which adjoined mutually are used by 
two-dimensional array, it can share the above-mentioned optical sensor and can reduce part 
mark. Below, the composition of the switch in this case is explained. 

f0036j Drawing 5 shows the example of share arrangement of the luminescent means 3 in 
case two or more switch bodies 19 are arranged by matrix form. Although the plurality is 
provided in the medial surface of frame floor linel in every direction and floor fine2 at equal 
intervals and is emitting light about each direction in every direction, the luminescent means 
3 arranges such emitted light in every direction so that it may cross in the upper part of 
each switch body 1 9 center section. 

[0037] Drawing 6 is a figure explaining the detect positions of the finger 1 by the optical 
sensor (the luminescent means 3 and light-receiving means 4) in arrangement of drawing 5 . 
however - drawing 6 - explanation - for convenience - one - it is accepted switch 
body 19, and displays and the display of those other than this is omitted. Although the 
installation condition of the luminescent means 3 is as drawing 5 having explained, it is 
installed in another frame (not shown) in every direction provided in the position which 
counters frame floor linel of drawing , and floor iine2 at equal intervals so that the plurality 
of the light-receiving means 4 may counter each of the luminescent means 3. And as shown 
in drawing 6 , the light 2 emitted from the luminescent means 3 passes through two or more 
switch body 19 top, and enters into the light-receiving means 4. When it is in a position as 
the finger 1 shows to drawing 6, the light from every one luminescent means 3L and 3R in 
every direction is intercepted by the finger 1, and stops here, reaching light-receiving means 
4L and 4R by which each is countered, among two or more luminescent means 3. Therefore, 
the switch body 19 (parallel slash part in drawing 6 ) which the finger 1 is approaching can be 
specified by any of two or more light-receiving means 4 light-receiving means 4L and 4R by 
which incidence of light is not performed are. it can be identified by arrangement of such 
luminescence / light-receiving means 3 and 4 whether the operator's finger 1 approached 



the operation sides of which switch of the arrangement of two or more switch bodies 19. 
Since the number of luminescence / fight-receiving means 3 and 4 becomes fewer and the 
printed circuit board 6 for wiring can also be deleted by this composition from the case 
where the luminescent means 3 and the light-receiving means 4 are formed for each switch 
of every, reduction of cost can be aimed at. Although each luminescent means 3 may always 
emit light, each luminescent means 3 may be made to carry out point putting out lights 
(namely, lighting scan) to turn. 

[0038]ln drawing 7 , although it is the same as that of drawing 6 about arrangement of the 
luminescent means 3, the light-receiving means 4 is arranged near the four corners of switch 
body 19 arrangement. In this case, if turn is made to carry out point putting out lights of the 
luminescent means 3. it scans and the emitted light from the luminescent means 3 shines 
upon the finger 1. the light-receiving means 4 will detect that scattered light. When this 
detection is performed, the switch body 19 (line slash part in drawing 7 ) which the finger is 
approaching can be specified by any of two or more luminescent means 3 the luminescent 
means 3L and 3R which had emitted light are. In drawing 7 . although the four light-receiving 
means 4 are arranged near the four corners of switch body 1 9 arrangement, plurality, such as 
two pieces and three etc. pieces, may be sufficient as the light-receiving means 4, and it 
does not need to limit arrangement to a corner, either. 

[0039]Uke drawing 8 , the detecting position of the finger 1 can be performed combining the 
two luminescent means 3 and polygon mirrors (polyhedron mirror) 7. In this case, rotating the 
two polygon mirrors 7, the emitted light from the luminescent means 3 is hit to the mirror 7, 
and the light 2 reflected by the mirror 7 is entered in switch arrangement. Here, since the 
mirror 7 is rotating, the degree of incidence angle of the light to switch arrangement changes. 
And the position of the finger 1 can be pinpointed from the angle-of-rotation data of the 
polygon mirror 7 when the light-receiving means 4 detects the light which the light 2 was 
irradiated by the finger 1 and scattered about. If it does in this way, two are enough as the 
luminescent means 3, and it can simplify the composition of an optical sensor. 
[0040]Since it is comparatively easy for an operator's finger 1 to move between each switch 
since each switch adjoins in the above arrangement of two or more switch bodies 19, the 
position of the finger 1 shifts easily and an obstacle may arise in the discernment about after 
which switch the finger 1 is at the time. Then, it is preferred like drawing 9 t o form the mount 
part 1 2m higher than 1 1 f of operation sides near the boundary of each switch 19. The finger 
to the switch which adjoins because the position of the push button 1 1 becomes clear and 
this mount part 12m becomes an obstacle by the mount part 12m with predetermined height 
cannot be moved easily, but the frequent operation which moves between each switch and 
"to trace" can be prevented. Therefore, it becomes easy to specify as one the switch body 
which the operator is going to operate with the optical sensor 9. Checking the message 
about a switch, even if the usual operation which moves between each switch in order to 
choose a desired switch and "to trace" has the mount part 12m, it is possible. 
[0041]<operation of the switch 10A> - the details of operation of the switch 10A which has 
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such composition are as follows. 

[0042]first. when an operator pushes the push button 11 of the switch body 19 with the 
finger 1 and presupposes like, the finger 1 will interrupt the emitted light from the 
luminescent means 3 (refer to drawing 3 (a)). It transmits that the light-receiving means 4 
detected interception of this light, and the finger 1 approached the switch to the device main 
frame 5. And the visual or auditory message information relevant to a switch is outputted to 
an operator by the display 18 connected to the device main frame 5, and loudspeaker 90 
grade, and an operator checks whether it is a desired switch using this information. 
[0043]Next, after an operator checks that it is a desired switch, pressing operation of the 
switch body 19 is performed. By this pressing operation, the magnet 14a and the magnetic 
metal board 13a which touched with magnetic attraction will separate, and the push button 
1 1 will be depressed. And one [ the depressed push button 1 1 contacts the touch switch 17, 
and / the switch body 19 ] (drawing 3 (b)). 

[0044]Completion of operation of the switch 10 will lift the finger 1 which is pushing the push 
button 11. The push button 11 returns to the state of drawing 3 (a) by the magnetic 
interaction of the magnet 14a and the magnetic metal board 13a. As a result, the switching 
state of the switch body 1 9 turns into an initial state. 

[0045]<Important section composition of simple substance switch 10B> drawing 10 is a 
sectional view of the switch 70 used as the simple substance switch 10B of drawing 3 . The 
switch 70 has the switch body 79 and the optical sensor 9. The switch body 79 is not pushed, 
but drawing 10 (a) shows the state where the optical sensor 9 is detecting the finger 1, and 
drawing 10(b) shows the state where the switch body 79 is pushed with the finger 1 . 
[0046]The switch body 79 has the case 71 where the contact switch 15 and these which 
generate a switching signal by contact with the transparent or translucent push button 11K 
depressed with a finger and the push button 1 1K are accommodated. It has the terminal 74 
used for transmission of the illumination apparatus 75 using LED, the support member 72 
which supports this, the spring 73 as a returning means of the push button 11, the signal of a 
contact switch, etc. The push button 11K comprises 1 1t of attachment components holding 
1 1 s of button surface parts and this which consist of a lens, a register board, etc. 
[0047]The optical sensor 9 is constituted by the luminescent means 3 provided in the case 
71 upper-bed part, and the light-receiving means 4, and can transmit now the signal from the 
light-receiving means 4 to the device main frame 5. 

[0048]The detection principles of the finger 1 in the switch 70 of the above composition are 
the same as that of the switch 1 0A of a set type. 

[0049]Processing of the message output in the device main frame 5 accompanying operation 
of the switch 10 of the processing of message output> above is explained below. Drawing 
JJ_is a flow chart which shows the procedure of the message output in two or more switch 
arrangement concerning a 1st embodiment. The control section 5c of the device main frame 
5 performs this processing automatically. 

[0050]First, it is judged whether the optical sensor 9 is in the state of one (Step SI). That is, 
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it is investigated whether an operator's finger 1 is approaching one of switches. Here, if an 
optical sensor is in the state of one, the switch body 19 of the switch corresponding to the 
optical sensor [ one / the optical sensor / among the switch groups which consist of two or 
more switches 1 0A of a set type and the whole simple substance switch 10B ] is specified 
(Step S2). 

[0051]Next, it is judged whether the switch body 19 is specified as one (Step S3). When a 
switch body is not specified as one (i.e., when two or more fingers of an operator approach 
two or more switches simultaneously and two or more switches are chosen), here, The 
message about these switch each is not outputted and the alarm of the purport that two or 
more switch bodies are chosen is sent. This alarm is trying to choose the switch beyond "2 
**, for example from the loudspeaker 90 of drawing 1 . Please choose only one switch. It can 
carry out by carrying out by outputting a sound, such as ", or emitting a beep sound. On the 
other hand, when a switch body is specified as one, as various examples are shown later, the 
visual or auditory message output (for example, voice message output of it being a "transfer 
switch") about the use function of the switch is started (Step S5). 

[0052]Next, it is judged whether the optical sensor 9 shifted to the state of OFF (Step S6). 
That is, it is investigated whether the operator's finger 1 separated from the switch. A 
message output will be interrupted if an optical sensor shifts to the state of OFF here (Step 
S7). On the other hand, if a sensor does not shift to the state of OFF, it progresses to Step 
S8. In Step S8, one [ the optical sensor corresponding to other switches ] is judged. That is, 
it is investigated whether two or more switches are chosen. Here, if two or more switches 
are chosen, alarm will be sent (step S9) and a message output will be interrupted (Step S7). 
On the other hand, when two or more switch bodies are not chosen, it progresses to Step 
S10. 

[0053]One [ the switch body 19 J is judged in Step S10. Here, a message output will be 
suspended if one (Step S11). This that the operator pushed the switch body 19 I hear that 
the operator already understood the use function of each switch, it is, and a message is 
outputted it or later because it may not only be substantially meaningless, but whether the 
input of the switch having been accepted in the device yet and an operator may have 
misunderstanding. And the real line command of the processing currently assigned to the 
switch body [ one / the switch body ] after this message stop is issued (Step SI 2). The 
above serves as procedure of a message output. Although the "check" button should be 
pushed for example, after inputting the amount of money for transfer, Like [ at the time of 
operating a "check" button without the input of the amount of money ], when operating a 
switch in a predetermined procedure, when the switch which separates from the procedure is 
chosen, a warning message is emitted, and it may be made to perform guidance which 
notifies of the switch suitable for a procedure. 

[0054]The example of the message information of the display 18 connected to the device 
main frame accompanying operation of the <example of versatility of message> switch 10 
and loudspeaker 90 grade is as follows. 



[0055]In the 1st example of visual information, the switch display of changing to the display 
of the switch body 19 specified by the optical sensor 9, and displaying the information on the 
character of a different mode, a figure, etc. on the display 18 is replaced. For example, 
detection by the sensor 9 is answered, it changes to the display of the switch concerned, 
and the expanded display is performed to the operation sides of a switch, or its neighborhood 
[Q056jDrawing 12 is a figure explaining expansion of the above-mentioned switch display. 
Drawing 12 (a) shows the state of a usual display of a switch, and drawing 12 (b) shows the 
state where the switch display is expanded. At drawing 12 ( a), although the switch display 
10v of size is usually displayed, by drawing 12 fb). approach of the finger 1 is detected and 
switch display 10vb of the size equivalent to four switches is displayed near the switch 
display lOv. 

[0057]The switch display of making it in addition to the display of the switch body 19 
specified by the sensor 9, display, where the information on a character, a figure, etc. is 
expanded to the display 18 may be added. Specified display styles, such as blink of a switch 
or change of a foreground color, may only be changed. 

[0058] About auditory information, the speech information relevant to the switch body 19 
specified by the sensor 9 is given to an operator through the loudspeaker 90. For example, it 
is a switch of "transfer when the finger 1 approaches a switch like drawing 12 (b). If money is 
transferred, please push a switch as it is. " is delivered to an operator. They may be mere 
sound information, such as such not speech information but a chime sound, and a beep 
sound. Here, if the switch chosen as things other than an operator is recognized, when being 
troubled, an information output channel is changed (recitation number input etc.). For 
example, an output channel is changed from the loudspeaker 90 to the earphone 91 which is 
an unknown episode means after the message "attach an earphone and input a recitation 
number", and only the operator who has attached the earphone 91 enables it to check 
auditory information. 

[0059]Thus, before carrying out the depression of the switch 10, a positive operation switch 
[ be / no operation mistake 3 can be performed by sending the message information of the 
selected switch to an operator. 

[0060]The switch of a 2nd embodiment of <the important section composition of the switch 
of a 2nd embodiment applies a different detection means from the touch switch 17 of the 
resistance film system used with the switch body 19 to a switch body, although the 
composition of those other than switch body 19 of a 1st embodiment is common. However, a 
push button can be formed with a transparent material like a 1st embodiment, and can see 
the display of the display 18 now through a switch. A detection means to apply to the switch 
body of this 2nd embodiment is listed to the next, and this detection means is explained. 
[0061](O Mechanical switch (henceforth "MEKASUITCHI") 

Drawing 13 is a figure showing the section of the switch 20 which applied MEKASUITCHI 13b 
which has mechanical mechanisms, such as TAKUTIRUSUITCHI, as the switch body 29. 
[0062]This switch 20 comprises the button guard 12 holding the transparent push button 11 
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depressed with the finger 1, and the push button 11, the engaging member 16b, and 
MEKASUITCHI 13b. This MEKASUITCHI 13b also builds in returning means, such as a spring 
for returning the pushed push button 1 1 . In the switch 20, it is good also considering the 
engaging member 16b and the button guard 12 as a member of one. 

[0063]In the no-load state, as shown in drawing 13 (a), the push button 11 touches the 
engaging member 16b with the gestalt made MEKASUITCHI 13b. Here, one [ MEKASUITCHI 
13b / push and ] as shown in drawing 1 3 (b), when the push button 11 is depressed with the 
finger 1. When bad is removed by lifting the finger 1 from the switch 20, the push button 11 
returns to the state of drawing 13 (a) according to the stability of MEKASUITCHI 13b, and an 
output is turned off. 

[0064](2) Membrane switch drawing 14 is a figure showing the section of the switch 30 which 
applied the membrane switch as the switch body 39. The switch 30 can be constituted by 
using the flat spring 14c and the membrane switch [ one / with application of pressure / the 
membrane switch / a switch ] 13c. 

[0065]In this switch 30, the push button 1 1 can return now by the returning means using the 
stability of the flat spring 14c, and switching is performed by that the push button 11 
contacts the membrane switch 13c. 

[0066]In drawing 14 , although the flat spring 14c is used as a returning means of a switch, 
the combination of a magnet and a magnetic metal board may be used as a returning means 
like a 1 st embodiment (refer to drawing 3 ). 

[0067](3) Ultrasonic system switch drawing 15 is a figure showing the section of the switch 
40 which applied the ultrasonic system switch as the switch body 49, 

[0068]This switch 40 has acquired stability like a 1st embodiment by the returning means 
using the suction force of the magnet 14a and the magnetic metal board 13a. In the state of 
drawing 15 (a), the ultrasonic wave 41 sent from 16 s of ultrasonic dispatch elements is 
transmitting the waveguide board 42 transparent surface which consists of the glass or the 
plastic laid on the display 18 towards the ultrasonic sensor countered and arranged. Here, if 
a switch is pushed, the ultrasonic absorption object 16d attached to the push button 11 will 
carry out absorption interception of the ultrasonic wave 41, and will no longer be transmitted 
to an ultrasonic sensor (refer to drawing 15 (b)). It switches by detecting this. 
[0069](4) Photoelectric method switch drawing 16 is a figure showing the section of the 
switch 50 which applied the reflection type photoelectric method switch as the switch body 
59. The stability of the switch 50 has been acquired like a 1st embodiment by the returning 
means using the suction force of the magnet 14a and the magnetic metal board 13a. 
[0070]The light reflector 1 6e is formed in the end face by the side of the photoelectric 
method switch 51 of the push button 11, and only when the switch 50 is pushed, it reflects in 
the light reflector 16e, and the light 52A emitted from the photoelectric method switch 51 
returns to the photoelectric method switch 51 as the catoptric light 52B. 
[0071]Although the reflection type photoelectric method switch 51 is used in drawing 16 , If it 
is available by forming the mechanism which shades when a switch is pushed also with a 
11 



transmission type photoelectric method switch, of course, and the optical switch 51 is 
transposed to a Hall device and the light reflector 16e is removed, A simple structure which 
can switch with magnetism with the magnet 14a is also realizable. 

[0072]Operation of the switch of a 2nd embodiment that has the above switch bodies is the 
same as that of the switch 10 of a 1st embodiment. In the point which detects approach of a 
finger using the optical sensor which uses the combination of the luminescent means 3 and 
the light-receiving means 4 especially, it has the same composition and operation as a 1st 
embodiment. 

[0073]The switch 60 of a 3rd embodiment of <the important section composition of the 
switch of a 3rd embodiment has the switch body in which a drive mechanism part which 
displaces the push button 11 actively further and gives an operator tactile feeling was added 
to the switch body 19 of a 1st embodiment. 

[0074jDrawing 17 is a sectional view of the switch 60 which has the drive mechanism part K. 
The switch body 69 is not pushed but drawing 17 (a) shows the state where the optical 
sensor 9 is detecting the finger 1 . 

[0075]The button guard 12 who holds the transparent push button 1 1 depressed with a finger 
and the push button 1 1 like a 1st embodiment as for the switch body 69 is formed. The guide 
bar 64 which restrains a motion of the push button 1 1 to a sliding direction, the spring 65 
which pushes up a push button up, and the display 18 are formed on the casing 68. 
[0076]The drive mechanism part K was provided with the actuator body 61 using an 
electromagnetism solenoid, and is provided with the rod 62 which can go up and down freely 
with the actuator body 61. The support member 63 is connected with the upper bed of this 
rod 62, and the touch switch 1 7 is formed on this support member 63. The push button 1 1 
has contacted on this touch switch 17. The spring 66 is formed between the actuator body 
61 and the support member 63. Although this drive mechanism part K serves as combination 
of an electromagnetism solenoid and a rod, the composition using the vibrating motor etc. 
which have the combination of a piezoelectric transducer, an electromagnet, and a 
permanent magnet or an eccentric weight may be used. The one more drive mechanism part 
K may be formed instead of the guide bar 64 and the spring 65. 

[0077]lf the switch body 69 is pushed by the composition of such a switch 60, a depression 
will be detected by the touch switch 17. And corresponding to this depression detection, the 
rod 62 is caudad pulled with the actuator body 61. and the push button 11 connected with 
this moves it caudad. Drawing 15 (b) is a figure showing the physical relationship of the push 
button 1 1 after this switch body depression detection. To tactile feeling of an operator's 
depression in the switch of a 1st embodiment having been single (the push button 11 only 
moves caudad), as for the drive mechanism part K, since various operations are possible, 
various tactile feeling will be obtained. An example is given below and operation of the drive 
mechanism part K is explained. 

[0078] Drawing 18 is a key map explaining operation of the drive mechanism part K after the 
depression of the switch was detected by the touch switch 17. Each horizontal axis t of 



drawing 18„ shows time, and each vertical axis S shows the stroke of the rod 62. 

[0079]ln the graph of drawing 18 (a), at the time of t= 0, although a stroke is the initial state 

SO, it repeats and goes back and forth between the different strokes S1 after that from SO. 

By this reciprocating movement vibration is added to the push button 1 1. 

[0080]In the graph of drawing 1 8 (b), although a stroke is the initial state SO at the time of t= 

0, it is displaced to the different stroke SI after that from SO. With this displacement, the 

same position change also as the push button 1 1 is added. 

[0081]In the graph of drawing 18(c), although a stroke is the initial state SO at the time of t= 
0, after being displaced to the different stroke SI after that from SO, it returns to SO again. 
With this displacement, the same position change also as the push button 1 1 is given. 
[0082]According to this 3rd embodiment, when two or more switch bodies 69 are matrix form 
arrangement, like a 1st embodiment, an optical sensor can be shared and part mark can be 
reduced by arrangement of an optical sensor like drawing 6 , drawing 7 . or drawing 8 . As for 
the drive mechanism part K of a 3rd embodiment, since it is complicated, it is preferred to 
share this drive mechanism part with two or more switch bodies 69. For example, like drawing 
19, all the transparent push buttons 11 are made to unify, it is made the one tabular member 
11 P, and two or more drive mechanism parts K are connected to this one member IIP. And 
each luminescent means 3 is allocated so that the emitted light 2 may cross in the upper 
part of each switch. 

[0083]O P eration of the above switches of a 3rd embodiment of composition is the same as 
that of the switch 10 of a 1st embodiment except for operation by the above-mentioned 
drive mechanism part K. 

[0084j.Each switch body of a 2nd embodiment (the switch 29 which has TAKUTIRUSUITCHI 
shown in drawing 13 , the switch 39 which has a membrane switch shown in drawing 14 . the 
switch 49 which has an ultrasonic system switch shown in drawing 15 . and the photoelectric 
method switch shown in drawing 16.) The composition of the switch which added the 
above-mentioned drive mechanism part K to the switch 59 which it has may be used. Such 
composition can perform the same operation as the above-mentioned switch 69. 
[0085]The switch of each embodiment beyond <the example of use of everything but a 
switch> can be used for various kinds of uses. It is also one of them to use with the network 
system to which two or more terminals incorporating this switch are connected. 
[0086] Drawing 20 is a figure showing the home care system 200 constituted using the 
terminal 210 for remote medical treatments using the switch 1 0A of a 1st embodiment two 
or more. This system 200 comprises the master station 230 using two or more terminals 210, 
the main information processor 220, a personal computer, etc. Each terminal 210 is provided 
with the measuring instruments 213, such as the switch 1 0A of a 1st embodiment, the 
loudspeaker 211. the microphone 212 and an electronic tonometer, and an electronic 
thermometer. 

[0087]The main information processor 220 shown in drawing 20 supplies predetermined 
information to each terminal 210 according to the signal inputted from each terminal 210. 
13 



The information supplying form at this time may be a gestait which supplies information 
common to all the terminals 210. may be a gestait which selects information in each terminal 
210, and supplies information to the specific terminal 210 from the main information 
processor 220. 

[0088]Important section block diagram **** at the time of drawing 21 connecting two or 
more terminals 210 to the main information processor 220. Like the block diagram (refer to 
drawing 2 ) of a 1st embodiment, the main part 5 is provided with the control section 5c 
which has CPU and a memory, and the signal processing part 5a and the interface part 5b 
are connected to this control section 5c. The switch body 19 and the optical sensor 9 in the 
switch 10 are combined with the signal processing part 5a in signal. The display 18, the 
loudspeaker 211. the microphone 212, and the measuring instrument 213 are electrically 
connected with the interface part 5b. The control section 5c and the master station 230 of 
each terminal 210 are connected with the main information processor 220 in signal. 
[0089]If a hospital is equipped with the main information processor 220 and the master 
station 230 and each home is equipped with the terminal 210 by building such a home care 
system 200, the remote medical treatment corresponding to elderly people etc. can be 
performed easily. 

[0090JA <modification> O approach detection means may detect an operator's finger by 
non-contact by image processing which used not an optical sensor but the TV camera. In 
this case, it arranges, respectively so that all the switches can picturize the TV camera of 
two predetermined distance ******, and the three-dimensional physical relationship of a 
finger and a switch is acquired in analyzing the screen which these cameras copy. And this 
physical relationship can detect the existence of approach on the switch of a finger. 
[0091]O In the 1st thru/or a 3rd embodiment, although the liquid crystal display is used as 
the display 18. they may be a plasma display, an EL display, a CRT display, etc. 
[0092]O The push button 11 of 1st and 2nd embodiments may be a direct-acting mechanism 
which can go up and down according to a hinge mechanism along the slot established in the 
sliding direction although it can carry out movable to a sliding direction. 
[0093]O According to a 1st embodiment, although the switch is arranged all over the display 
18, it may collect into the edge part of a display, or the prescribed position of a display, and 
a switch may be arranged. A switch body may be a thing of a type which touches on a touch 
switch with a finger directly, without using a push button. 

[0094]O When two or more switch bodies are arranged by matrix form, as the emitted light 
from the luminescent means 3 passes the inside of the drilled hole established in each button 
guard's mount part, it may be made to reach the light-receiving means 4 in the 1st thru/or a 
3rd embodiment. 
[0095] 

[Effect of the Invention]As explained above, according to the invention of claim 1, the 
detection signal from an approach detection means is answered, and the message about the 
use function of a switch is outputted to an operator from an information input and output 
14 



part. Therefore, physically handicapped persons can check whether the desired switch is 
chosen, before performing an operation switch. A man machine interface improves by this 
information calling function, and the operator can perform a positive operation switch [ be / 
no operation mistake ]. 

[0096]According to the invention of claim 2 and claim 18, since an approach detection means 
is an optical detection means provided with the luminescent means and the light-receiving 
means, it can ensure [ comparatively cheaply and ] detection. 

[0097]According to the invention of claim 3, since an optical detection means detects that 
light was intercepted with the operator's finger by a light-receiving means, it can be detected 
certainly and can also simplify the composition of this detection means. 
[0098]According to the invention of claim 4, since an optical detection means detects the 
scattered light generated when an operator's finger glares by a light-receiving means, it can 
be detected certainly and can also simplify the composition of this detection means. 
[0099]According to the invention of claim 5, since a message is what displays vision 
information, it is recognized certainly. As a result, an operation switch can be performed 
without an operation mistake. 

[0100]According to the invention of claim 6, since an enlarged display is carried out, he can 
understand the vision information which answered detection by an approach detection means 
in an instant, and it is recognized more certainly. As a result, an operation switch can be 
performed without an operation mistake. 

[0101]According to the invention of claim 7, since a message is what displays auditory 
information, it is recognized certainly. As a result, an operation switch can be performed 
without an operation mistake. 

[0102]In [ according to the invention of claim 8 ] a normal state, Auditory information is 
generated from a loudspeaker, and in the case of specific information inputting, since it has 
the auditory information output channel switching means transmitted only to an operator by 
an unknown episode means, it is effective for the information on the switch selected in 
addition to operators, such as a recitation number, to be recognized. 

[0103]According to the invention of claim 9, since the information input and output part had 
a display and the switch body is provided with the transparent touch switch and the 
transparent push button, the display of a display can be seen through a switch body. 
Therefore, the display of a switch is changed on a display and effective use of a switch body 
is attained. 

[01 04] According to the invention of claim 10 and claim 15, the approach detection means 
can simplify the composition of an approach detection means rather than it arranges an 
approach detection means for each switch of every, since it is arranged identifiable whether 
the finger approached the operation sides of which switch of two or more switch 
arrangement. 

[01 05] According to the invention of claim 11 and claim 16. since the boundary frame which 
had the height exceeding operation sides near the boundary of each operation sides of a 



switch in the arrangement of two or more switches is provided, the position of each switch 
becomes clear. An operator's finger cannot be easily moved to an adjoining switch, but 
specification of the switch selected with the finger by an approach detection means 
becomes easy. 

[0106]According to the invention of claim 12, since the message output about each of two or 
more switches is forbidden when approach detection of an operator's finger is carried out in 
parallel to the operation sides of two or more switches, the message of two or more 
switches carries out congestion, and can prevent that recognizing becomes difficult. 
[0107]As the operator's finger approached the operation switch side of 1 and the message 
was outputted according to the invention of claim 13. when an operator's finger moves and 
the operation sides of other switches are approached, Since the message output about the 
switch of 1 is interrupted and the message output about other switches is started, the 
message information about the switch for which an operator always asks can be sent. 
[0108]According to the invention of claim 14, since it has an approach detection means to 
detect the approach of an operator's finger to a button side by non-contact, the detection 
signal from an approach detection means is answered, and it becomes possible to output the 
message about the use function of a switch to an operator. Therefore, before physically 
handicapped persons perform an operation switch, they can check whether the desired 
switch is chosen and can perform a positive operation switch E be / no operation mistake ]. 
[0109]For a transparent transparent touch switch [ which has been arranged on the surface 
of a display ], and push button preparation ****** reason, the display of a display can be 
seen through switching equipment. Therefore, a switch display is changed on a display and 
effective use of switching equipment is attained. 

[0110]According to the invention of claim 17, since it has an approach detection means to 
detect the approach of an operator's finger to an operation switch side by non-contact, the 
detection signal from an approach detection means is answered, and it becomes possible to 
output the message about the use function of a switch to an operator. Therefore, before 
physically handicapped persons perform an operation switch, they can check whether the 
desired switch is chosen and can perform a positive operation switch [ be / no operation 
mistake ]. 
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[Brief Description of the Drawings] 

{Drawing 1 ] it is a perspective view showing the automatic deposit paying device concerning a 
1st embodiment of this invention. 

[Drawing Z }lt is a block diagram showing the electric relation between a switch and a device 
main frame, 

[Drawing 3]It is a sectional view of the switch used with the device of a 1st embodiment of 
this invention. 



[Drawing 4] It is a sectional view of the switch used with the device of a 1st embodiment of 
this invention. 

[Drawing 5 ]lt is a perspective view showing arrangement of an optical sensor in case a 
switch body is arranged by matrix form. 

[Drawing 6] lt is a figure explaining the detect positions of the finger close to the switch by 
an optical sensor. 

[Drawing 7] It is a figure explaining the detect positions of the finger close to the switch by 
an optical sensor. 

[ Drawing 8 ]lt is a figure explaining the detect positions of the finger close to the switch by 
an optical sensor. 

[ Drawing 9] It is a sectional view showing the shape near a switch boundary. 

[Drawing 10] It is a sectional view of the simple substance switch concerning other 

embodiments of this invention. 

[Drawing U] h is a flow chart which shows the procedure of the message output concerning 
a 1st embodiment of this invention. 

[Drawing 12]lt is a figure explaining visual message information. 

[Drawing 13] it is a sectional view of the switch concerning a 2nd embodiment of this 
invention. 

[Drawing 14] It is a sectional view of the switch concerning a 2nd embodiment of this 
invention. 

[Drawing 15] lt is a sectional view of the switch concerning a 2nd embodiment of this 
invention. 

[Drawing 16] It is a sectional view of the switch concerning a 2nd embodiment of this 
invention. 

[Drawing 17l lt is a sectional view of the switch concerning a 3rd embodiment of this 
invention. 

[Drawing 18j lt is a perspective view showing the switch concerning a 3rd embodiment of this 

invention in case a switch body is arranged by matrix form. 

[Drawing 19] lt is a key map explaining operation of a drive mechanism part. 

[Drawing 20] lt is a figure showing the example of use of the system which has two or more 

terminals incorporating a switch. 

[Drawing 21 ] lt is a block diagram showing the electric relation between a switch and a main 
information processor. 
[Description of Notations] 

I Finger 

3 Luminescent means 

4 Light-receiving means 

5 Device main frame 
9 Optical sensor 

I I Push button 



12 Button guard 

12m Mount part 

13b MEKASUITCHI 

13c Membrane switch 

1 6 d Ultrasonic absorption object 

1 6 s Ultrasonic dispatch element 

1 7 Touch switch 

18 Display 

10, 20, 30, 40, 50, 60, and 70 Switch 
19, 29, 39, 49, 59, 69, 79 switch bodies 
90 Loudspeaker 
K Drive mechanism part 



CLAIMS 



[Claim(s)] 

[Claim 1]In a processing system with a switch which is provided with an information input 
and output part which delivers and receives information between a main part of a system, 
and an operator, answers operation of a predetermined switch formed in said information 
input and output part, and performs predetermined processing, Said switch is (a). A switch 
body which answers manual operation of predetermined operation sides and outputs 
predetermined instructions to said main part of a system, (b) An approach detection means 
to detect approach of a finger of an operator to said operation sides by non-contact, A 
processing system with a switch, wherein it answers a detection signal from a preparation 
and said approach detection means and a message about a use function of said switch is 
outputted by said operator from said information input and output part so that recognition is 
possible. 

[Claim 2]The processing system with a switch according to claim 1 characterized by 
comprising the following. 

Said approach detection means (b~1), A luminescent means which irradiates with light near 
said operation sides 

(b-2) A light-receiving means arranged corresponding to said luminescent means. 

[Claim 3]A processing system with a switch, wherein said optical detection means detects 
that light from said luminescent means was intercepted with an operator's finger as change 
of a light-receiving state of said light-receiving means in the processing system with a 
switch according to claim 2. 

[Claim 4]A processing system with a switch, wherein said optical detection means detects 
the scattered light generated when light from said luminescent means is irradiated by an 
operator's finger by said light-receiving means in the processing system with a switch 
18 



according to claim 2. 

[Claim 5]A processing system with a switch displaying vision information as said message in 
the processing system with a switch according to any one of claims 1 to 4. 
[Claim 6]ln the processing system with a switch according to claim 5, a visual indication 
about said use function is made with predetermined reference size in said operation sides or 
its neighborhood, A processing system with a switch, wherein the enlarged display of the 
vision information which answers detection by said approach detection means, and is 
generated is carried out in bigger size than said reference size. 

[Claim 7]A processing system with a switch generating auditory information as said message 
in the processing system with a switch according to any one of claims 1 to 4. 
[Claim 8]In the processing system with a switch according to claim 7, said auditory 
information is generated from a loudspeaker in a normal state, A processing system with a 
switch having further an auditory information output channel means for switching to which 
only said operator is made to transmit said speech information by an unknown episode 
means in the case of a specific kind of information inputting. 

[Claim 9]The processing system with a switch according to any one of claims 1 to 8 
characterized by comprising the following. 

Said information input and output part has a display, and is said switch body (a-1), A 
transparent touch switch arranged on a display surface of said display 
(a-2) A transparent push button (a-3) which has a button side as said operation sides, is 
displaced by pressing operation of said button side, and switches said touch switch, A 
returning means of said push button 

[Claim 10!|While arrangement of two or more switches is established as said switch, in the 
processing system with a switch according to any one of claims 1 to 9 said approach 
detection means, A processing system with a switch with which it is characterized by being 
arranged identifiable whether an operator's finger approached operation sides of which switch 
of the arrangement of two or more of said switches. 

[Claim 1 1]A processing system with a switch, wherein a boundary frame which had the height 
exceeding said each operation sides near the boundary of each operation sides of two or 
more of said switches in the processing system with a switch according to claim 10 is 
provided. 

[Claim 12]In the processing system with a switch according to claim 10 or 11, when an 
operators finger approaches in parallel to operation sides of two or more switches in said 
two or more switches, A processing system with a switch having further a message output 
mh.bit.ng means which forbids an output of said message about each of said two or more 
switches, 

[Claim 13]In the processing system with a switch according to any one of claims 10 to 12 As 
an operator's finger approaches operation sides of a switch of one of said two or more 
switches and said message is outputted, When an operator's finger moves and operation 
19 



sides of other switches are approached, an output of said message about said switch of 1 is 
interrupted, A processing system with a switch having further a message discontinuation 
moving means which starts an output of said message about a switch besides the above. 
[Claim 14]Switching equipment arranged on a display, comprising: 

(a) A transparent touch switch arranged on a display surface of said display. 

(b) A transparent push button which has a button side as operation sides, is displaced by 
pressing operation of said button side, and switches said touch switch. 

(c) A returning means of said push button. 

(d) An approach detection means to detect approach of an operator's finger to said button 
side by non-contact. 

[Claim 15]Whife arrangement of two or more switches is established as said switch, in the 
switching equipment according to claim 14 said approach detection means, Switching 
equipment in which it is characterized by being arranged identifiable whether an operator's 
finger approached operation sides of which switch of the arrangement of two or more of said 
switches. 

[Claim 16]Switching equipment, wherein a boundary frame which had the height exceeding 
said each operation sides near the boundary of each operation sides of two or more of said 
switches in the switching equipment according to claim 15 is provided. 
[Claim 17]Switching equipment which switches a signal, comprising: 

(a) A switch body which switches by answering manual operation of predetermined operation 
sides. 

(b) An approach detection means to detect approach of a finger of an operator to said 
operation sides by non-contact. 

[Claim 18]The switching equipment comprising according to any one of claims 14 to 17: 
Said approach detection means (b-1), A luminescent means which irradiates with light near 
said operation switch side 

(b-2) A light-receiving means arranged corresponding to said luminescent means. 



[Translation done.] 
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WtkbtZx* y=f-tt!&mi/7.TM. n 

I»#*i3i mmi o4^li»#*i 2©ivfix 

ilfEISS©^-!' vf©5*>©i©^^ 7f©lfIi:S 

ttc, ^^©^^iiiL-Cte©^^ yf-ojftf^iBtS 
fiLtS^t, f&£l ©*>f -y^iCoOT©^/ yir 
-^©tbASrWUT, t^JEte©^-Y■y^tov^T©l^^ 

XT A, 

(a) miEr ^ ^ W ©»*iS±(cEl $ n t 4 # 



3 

fc) f?M Ltf* ><D'm^& t , 
(d) SM^ vE--N<«3»##(7)ffi«SfiS:#SteT'^fei 
T3t£HtW££, SfSxS Soffit -f 5*^* 

in** 1 5 ] m*q 1 4 ce«w 7, j „ mm\z& 

^ u 

SOL 
t, 

(a) 3f£«WffiW^K)^(C^WbTX^ y^-yf^ 

(b) BfflEfflfPap^©^t©jteDffiifiSrlfgEftln?^^i- 

m., 

Si, 

(b-2) SrE3S*^S(; l X EE $ *Lfcgjfe#« t . 
zft6%¥X®^&X'hZ>Zk$;W$ki-6?.J y 

mwmmmm 

[0 0 0 1 ] 

mmm, a««ii»©atm . f -io 

A (77?H-*-M->> 3 ^j 

%mmM%X'%^-vhz,mm£<Dxj 

[0 0 0 2 ] 



(3) 0 0 0- 1 8 1 6 0 2 

4 

?*j«if;ft# r2 0 0Rj ©t*#©SIAx^ yf f* 
»>, AT*x*s C3 0 0RJ ©iA^^yf-t-fc5!:yj'i;o 

4£©ffi*tt4ft*fcfT5 ztizk^x, slfWic^ 

[0004] 

[0005] sft#j?®ft^©7Fg Wi.$s<mm 

9 £ x>f y^S^a©^ y^T'&5^©iitt§ 

[0 00 6] z<n-ijx\ tt£©^Sif mttffot* 

■7 >^ > * 7 1 - * £ lt o x ^ v =?(»m\mz 
*fth^zzkfcit%ftmmkK^x^z, 0 

[0 0 0 7] 

30 imoBm *m\$Jizinm{zMfrxf££tifz.b<D 
x&«), -?y^yy(yy--7^-xkLx<F)mfcft$\h 
u mmte<mm*4 ymm'a^zxj y?H 

[0 0 0 8] 

mtmiomwte, yxTM-^ftkmrn-tcomx 

^\ (a) FJr.^©^B©^®)^(^^LTfrfB->^ 

mmm^mmvmmmimf&X'm^m 

[0 0 0 9] Sfc, tt*J!2©3|BJtt, ||^ill©?§^ 
0 (b-l) BJffEjft^ffiWftjStjtSrSglti-Sigjfc^ 
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Sir, (b-2) mi%%¥&lzmiX&LW!5tifc%K¥- 
[0 0 10] ift, ttW3»fSfi!i, K&l2£>%l$ 
*B tt ■ 3fe 5) <?) # #&ff # ©Jg $ 

[0011] st, mm4<omtt, m%m2<nm 

*«(±, StrE38Jt^»f,©jt^*f^f©ffl|r.iSW$ ii 

5= 

[0 0 12] St, S*3l5©3gW(±. »*Jf lftt^L 
§S*if 4 CO P-f h,i»03£ffi fWlyXf 

5, 

[0 0 13] St, S*«6©*Wtt, a*«5©3SM 
t 14 1- ©iffifljf iff Ef ijffi flffi 1= Bflt S a« jjff £<© 

[0 0 14] St, »#*7 0»fHtt, St^ifc^L 

4 © i- *rti,^©£§3 k« 5 * -r -7 f-(«a ~> * t 

[0 0 15] St, «*3i8rolPj5fi, jS*il7©M 
irfil 5 * ^ y i-mm yxfAi;^^, ja 

ffi om^ ttsis^aii £ot me* & 30 

[0 0 16] St. H#S9©£ffl(*, IMl/*L 

Atfc-v^-c, BtEtifgAfflyj^fi^V Jit/n-fcWL-C 
fcy, itE^-f y?*frfi, (a-I) fjEr-f ^'H'© 

mm Bam £ nts^ & * -7 1-* 4 y t , (a-2) 
jj Sf^ii i; 9 ggffi LxifiE* 7 f- x *, ?-©* ^ „ ^ y 

m^lPMU^t, ( a -3) JMBffL^^© 40 

[0017] st, §s#«io©«wji, §jf*ifi/^ 

Llt#« 9 O^-f iid^SB Wfc« 5 X 4 y fM|y^ 
ritJo^T, mflfi^Y y^i LX&W&xj y^©K 
M/^ttbtLT^ttfciC, ituE^iStWlfl. m 
E$$:©* 4 y ^©sa?ij© 1 Zjm^ttuDxj y ^<Dn 

[0018] st, nm. \ i®*wtt, iMin 0© 
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ZiwnWtffikmte ft 5 o t if btix 

[0019] St, W*rl 1 2 c03SWfi, II*® 1 0 S 
i l n%Wz%Z 7,4 yfWiyxfAi; 

©^Ei^^T L-C^twII/^ifr L 1 1 1 i' ii, flu 
E2W-h©^-Yy^©[S*fCo^-C©t«E^ 'y-fe-x© 

10 5o 

[0 0 2 0] St, H*JS 1 3 ©5Pj!tt, Iff *is 1 0 ft 
f * t A fc&^T, iEiS© * -f y f-<n v *> © 1 © a 

^ 5, ^©^ffitcgiff Lts^ii, ifrte i ©^ ^ -y^ic 

•o^T©|f(Ep( y-fc-: ^m^j^cpBf LT, fTKffi©^ 

20 [oo2i] st, »*jsi 4©gajtt, x^^yn- 

-hi-BHB^ns^W yf-gSTfeoT, (a) huEt-^x 

(b) ^#StLT©*'^>-E^Wt, HmMtvm 
© WEMf^ t S y Sft L T ft E 9 y f- x 4 v =f © x -i y 
?>rit1ji&WtcttL$*vk, (c) fuEJfL^'^y 

[0 0 2 2] St, ft*f 1 5 ©Mfjfi, H*rl l 4 © 

-fhoxj ytmmmmom-mLtcfrm 

[0 0 2 3] St, !S*iI 1 6 (DWm, 11*11 1 5 © 

mmzxj y^etij^r, mmstoxj y? 

[0 0 24] St, ||*IM 1 7 ©*$[±, ft 7,^ y 
f^^tT^^yflltiot, (a) flf£©»f^Si 

io (o*tomm$i,xx'(y?->y&fT?z j 

>, (b) iiiE^B-©^=g-©ffi©ga^#®^T^ 

[oo25] st, mm 1 8 (Drnmn, nm 1 4 4 
'^Lffi*if 1 7©^-rn^©^pj(i«5^^ i^f-sgt 

fc-^T, fuEgjfi^^^Sfl, (b-1) frE^'f yf-Slff 
ffi«#i£(CjfeSrSi«-53E3fc#gt, (b-2) ME?!** 

mcttfcix&w*htz%]t&kt, zt-tzmm 

[ 0 0 2 6 ] 4*3, SS, *f^#tt«^^^ y^fctlff 
0 t5t©iL"C, ^PJlco^TlftfStS^, m a 
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[0 0 2 7] 

i^ffifiM l (a, l IMIT-I,^^ v 

* 1 0 Sr£ftffi*£A,££Ki]S££fc£B l o o 

mx&z>s i<Dmm&%tm&i ooa, saws 

©B5B5 FfcJ|*aS*ffl/<*/ta»e>4$TO»*¥«i: io 
LTcOrV l 8^}f6nT^5„ $ P>fC v x 

10 ft OA, 10B) ifflttft&ilTVVStf, 1(7)9 *> 

n i o a enseal h u ? ^tttEW^h. 

T^Wy^fifmSrWiSLttiO, i&Wx-Y 1 OB 

i »-«ii»*afNf ^wiWicfrt i tin* 13 , buka 

J; 9i;!5toT^5 0 Sfc WituffiSFf; 
ii, JiiBf-V*^^ 1 8©T#fc«***lMjffl0* 20 
t'-A 9 OiJitMT*;/^ 1 feffi ; iT^-5 c icOgS) 
l o otrfctf sa&^A&iiitftti&fi, 

[0028] ia2ti, £ft?M£&g«i oowsajy 

5 {MSB 5 c mt, Z®m® 5 c iCft^SSC 5 a 

10A, 1 0 B ©#j*K*T*5«iE1-5**air 
9*Sj:tJ<*-f s^*#l 9f±, **A*ffliU-CflH3-*!L 30 

M, T-f^rKlS, *tf-a90*3<fctM'7*>'9 
ltt, fiMBffiAffl<tLT^*-7:c~*S5b£mSi; 

[0 0 2 9] H3lt 0 AOWffiB^fca. 

J:i£LfcJ:5fc: 4 *Y y^lOAttflMMWWM?* 

[0 0 3 0] *>f yf 1 0 Ail, yfffil 9fc=t 
WJt^a-feVf-SSrJfiFL-T^S. 1213 (a) li^-fyf 40 

ti'fijtifcsu 03 (b) i±nna!)x^7ft 

[0 0 3 1 ] 7.4 yfffil 9 ft, fgT"ff UTIf 
SWftffL*?^! 1, jfL*'?yi Itrft^-fasK^ 
>#-Kl 2ioX^T^ T.y'u^f i 8k\Z.W\jbfoX$ 
Ltf^yi 1 tSEfetSCttiO^'f y^^^* 

soiR^i/jSrfl > 1 1 mm&RMk vxm 

+5«l5l4a*JJ:t«ttt4IMil3«i»6»jS4it so 
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OMifiMl 1 f «fct>flOv£>-f.gfli 2m&#LT^ 

+ § 8<» fgffl t, *ia X i ^ a 
[0 0 3 2] ELt0±$4*-f 9<OffeitiCj: 
9, 7=V W'W 1 8 4 -y=f 1 0 AiMlX 

fLo o , S ft t A s 5 & g ^ g # $ ii X L ^ a 
pifco ^yfi o a taRWfctfc^t 5 1 i at-c* 5 

HI 2©«#») ( 
[0 0 3 31 mt^t9B, SJltLEDtffi^tB 

4KA*ti-5J:5CEa5ifC^5«, Sfc, r^f>©^ 
S3, 4-'-tOS£iSffi©7'U> hSffi6ii, #^>#-K 

#^>^-Kl 2©T»t;S:ttT*><fcl^ 03 (a) © 
<fc 5 catWO* i/^-f?fWl9 fC^ifi Lfc k * 

^-Y-y^/jS ffS^j %m$ltZ>z4 yf-X'fo&Zk) as 

sswsfcfiwtfttm^^ns, -tu-c, ®3 (b) 

1 ^ftTt 6 d £ ic J: 9 , x y ^ffif^iSftfctL 
[0 0 3 4] Sfc, jH^a^irUT}!, H4(I^t 

a4R*»6«*e>ft5*2Ai«^>fyf L Kg iE L fcjf 1 

4 fb) ) B. &3<DMyf-l QAkmMX'&%, 
[0 0 3 5] iziaw^-r yf 1 0 A©1Sfigf±, 
>f 1 0 AJCS*¥&3 £gjfe^®4 i©ifc£fiMK: 

mitt, »&&&z&b+zb&x'*z. eiTm 

[0 0 3 6] a SB. «S©^-f M 
y ^ ^tttE??(Sii5 k t <0»*^g 3 W*^Egco^ 

f l i , f l 2 wrtffiyiSK^^ss-cttft e>nTtt«o-€- 



(6) 
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i i f ft © -fttn o p X jfc £ iti£r L X !, '5 % I ft f, ©M 

[0037] H6ii. EsoEetfctfSjfc^a-iry-tf- 
3 fc i tfg* 4 ) n iSffi l ©{ig^fti 

locOxY -yf-^fci 9©&ft^u ZftW^©^^ 

m LTi ^o, % j^is 3 ©KE^attg 5 -mm l t 

B5©##FL1, FL2CS*|fil1-«ffi 
itKIS!7oft£M©$$©## (B^fr-f) ini, io 
-f-&4 ©gSjBiJSfljt^ 3 ©f ftf ftMitfitS «fc o 

ftl 9±£i|iiU fi*#g4CASrt5 s ZCt?, *g 
l#H6C^J:9 4ttttlc&S^Kti, ffiSfc©*3t 

3 Rj5»f,0^iJti fCj;^Bi£,Sft, *ii-eiit*t|Sl L 
X ® 4Lfcit) c 4R Kf |g Li < 4 5. io 
T , 3tO A*rrt J 'fT ^ft 4 (, 4 L *J J: 4 R ii* 

ifc©gMl4©^©^TftT*fc57Wcj:9, ffilAS 20 
giftL-a^*-* 1 9 (H6(cjo(t§mf4« 

m) mrtxz^ z<niom±>%mm, 4 
t ^ft»^ ^ y f-towtm&wiffitoft 1 as&e l t a» 

©*^ -y f-fc£3S#^g 3 J3 «£ tfgft^ig 4 SrBttt -5® 

i)t-g^S3, 4mm*), st, e% 
ffl^'J > f^ffige fcgiji*-c*t« fcft, =>* h©ffi«a«ig 

i\4«, #?s*^ft3ttffi#icjftjKf*r (tKbh&m 30 

[0 0 3 8 ] f7c, B7T'fi, 363t^S3©iea(CoP 

EJ>I©ESPSMjfi(c:ESLT^5 s -©S^Kfi, Kjfc# 
®3^r li# (C«T S^T U ft 1 !C S3t¥S 3 ji* 

3 Lfcit;3 RA!«jS:o5«*^a 3 © 9 feo^r ftr-fe 

5*»KJ:t). LTV 5 x-f 9 fH7 

T, x^y^^^i 9lc?lJ«E^a^4^|cDgjt^ 
4SrESLT^5^, S^fjUfi2fk 3<@4^©S 

[0 0 3 9] §e>fC, 88®,):?!;, 2o©^jfcWx3 

3 > S 7 - 7 fclSWES 6 , 1 jfe#g 3 i» bOiHW 
ft&$7-7iC&T, * 7-7Xglttfc)£2&^i' y 
f-EJUcA»S*5. r;T\ S7-7|iEHEl/Ov5 
fcft, *^^E?ij-©£©Aft£g«fctS 0 ft 50 
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a Lt i £©*" y 3> ^-7 misHEft* f - # 

[0 0 4 0] ±E«J: 5 fcfg»©*>f 9«E 

ftifilcSf^tBl 1 f IVn^Vy hgiSl 2m*-IS:!j'5 

«t9, ttL/1"^>l 10fiS**Wflt<c4»), St, :o 
^v>^12 m^Wf: t ft 5 ~ i T'Pffit 5 ^ v f 

o-C, jfc^it-t^iJ-9[CJ;y, Sfr^^Lii^L 
TV^x-f 1 ot»£1-5<D*«S*i45. 

4*1, ^^yf-(cH+5>yt— >=*»BL4i«e>, fJt 

r^^fjj Kf^n, ?7>W1 2m^&oTtBj 
[0 04 1] <x^y^i oa©»^>c<oJ;54«j« 

^ttsx^^fi 0A©»ff©i&8iii±, utT©a?)x 

[0 0 4 2] ST, *4 9©flL 

¥ffi3i»6>©tf«t*S:a5-ii45 (BO 3 (a J # 
ffi) . ;©*©W*gjt#l54'^ctiLT, X^-yf 

A9 0^s(d«fc »>, *4 y^C&igLtffiS#£fcH*f: 

[004 3] ^ir, FJrfl©^-f ?fffc5: i 4rS6^# 
iJ*SS Lfc«, 1 9 ©ttEft^^fT ^ . 1 

©ffES^K Jc 0 , aa^K 5 i ^ I- J: o Tgfe L T fc 
fK¥l4atitti4^1«l 3ai«llT}fU?yi 

tflU'^Vl lii^-y^^'T y^I 7iglteU, 
*/^*f(ci 9iS*y$ii5 (EJ3 (b) ) , 
[0 0 44] 7,4v=f\ WWffiMHthk. Jf L# 

KHa iffitt^ss 1 3 a t omMm&m \Z £ 

QB3 (a) ©tttliCgffiTS, *4v?-* 
[0 0 4 5] <*fr^-l'yf-l 0B©S8S«ric>g|l 0 
f-7 0©»rffiS]T*fc5o ^7 0fi, x^ y f$* 
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7 9&ltfjt¥myy-9%fiLX'^&. 1 m 10 (a) 
y**&7 9ftWTZtl'? t til ^^iryf- 
9 #»toLTv U Bio (b) liJfiCJ: 
9 * ^ y ^ W 7 9 a s #T e tiT l * 5ttjg&ij* L T ^ 

£0 0 4 6] *-r yf-**7 9tt, ffiT'lf LT(f ?>il5 
S«4ttt!|taW(7)iftiK4fyi IK, ffUl^yi 1 

5, St, LEDfcffil^fcJHj|£flH§7 5, riifcSftt 

* 7 3 & j: -a ^ v^om-m^izm^i^ 

7 4 4rSUT^a. 4*S. #L#*>1 iKfi. ^ 
[0 0 4 7] 3t^Sir>"^9f±, ^-a 7 l iSSBKiE 

(i bix-c v > a m±m 3 jo i otgjt m 4 ic «t 13 im $ 

[0 0 4 8] &.h<D£ J }mtft<DZ<f 7 0 testis 

n 1 <nm&mt v * -r „ ^ 1 0 a t ^t-c-& 

5 0 

[0 0 4 9] <^ yir-v 5 th^©MS>±|HC5^>l'7^ 

*fr 5 «SiJ» 5 c g K^tf 4 5 . 
[0 0 5 0] ST, Jt*SC-feyih9tfa|->'©ttn»ft6 

dVrftjJvT);^ yf-fcttffiL-0*3*»S:BI*i3. - I 

0>x-f OAJoiW^^^flOEC^f, 

<5*-f yf-<DX4 -/f**l 9£#£f 5 Ufy/S 
2} . 

[0 0 5 1 ] ifcC, K-fy***! 9*llo{CffSin 
Tl,^i4^|lJ£t5 (^fy-/S3) „ ~z,X\ *-fy 

y«sa#isnTP5#^ti± 4 rftp,©*^ 

f*#«£aiRSn-C^5f©r7-A4r36mi-5. r© 
fctiiiEliw^t-^go/jipj f2oa 

i K XoXtfo *», &<5lMif £^£5§t-£ d i lei o 
£ft3i§£l;:i±, 5 K, 



ftM 2 0 0 0 - 1 8 1 6 0 2 
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5) . 

#fTL&l7ftti\ xt 7 7S 8izmt\ ZT>?-/S8X- 
io (±, fe^x^^^^t^^itiryy-t^y^^-c 

*4 y^mm^hX\^£\^K^ %T-yy'S 
1 0 tittp a 

[0 0 5 3 ] Xf-y7Sl0 7^ 1 9 

ii\ /yt-^[HAS:ff±+a (^7?7S1 i) . r. 
20 lift, 9tffTUfct^5-4 

Ltzt^iz.hX'h'o, / v*-i?&*}imi>tiM+ 

&<Dt±m%ticmMx'hzmx-t£< , y f©A 

**** eSfiKStt AtL ^T-ii^f t ft 

iiT^5fea©*ff»^«:air (^^y/s 1 2) . « 

±7)5, ^ yir-va^©MS^!i^/j;-5 0 its, fct* 
[0 0 5 4] </ y-t~i/<Dm*<D$\>Z4 yf-J 0© 

iftfffcft5»lt**k:fM*5iitf r ^^-/wi 8, ^ 

[0055] mmm<D% 1 ®«iti± 4 *^3tt> 

[0 0 5 6] Hl2fi s ±SOx^5,^^©tt*S:IK 
Wt5H-C*fc5« Hi 2 (a) (±. x^y^iffi 
OlfcffiSr^L, Hi 2 (b) ft, ^^yf-a*«:tt*L 
TV^ttlBtSL-CV^. Ill 2 (aj T'ft, ii^Y 
;o Xtox-f y^^i o v Ltv^zJS, Ell 2 
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(b) T'fi, 1 0#i££flH3J U ^-yiMfi^ClfS 
ifSt-f x'«xY -y^S/T? 1 0 v b y5=-ft^ 1 

[0057] st, -fe>t9^i;y#*^ntx^ - 7 f- 
f-S/T^iliDSrff-^TtiP, ftfc, !j#£$;!lt x-Y -y 

[00 5 8J tt«W4flH8Jc:o^-CJ±, iry-f-9{ij;f) 10 

-*9 0Sriii:T, jfcft#£fe;L5, W*.ff 4 Ml 2 

*4 -ytX-f, MiA^nSOOT'Ltib, ^0**7,^.y 
^fcttLTTSK J i^tic€Sl-5. St, Z<D 

*5*tt?aT^oTtj;i\ lit-, m-mmkn 

"tS. flitf r-fTsfci'frttlt-C, *1#*SrAAT* 20 
T-^5^T*>9 lKtti*** ffiT, 

[0 0 5 9] IcQ^ic^Y 0 ^ff-FtSmitC, 
Stt $ tit ^-fyWyt- ***tf*K*fih- 

Shifts, 
[0 0 6 0] <* 2 yffflSS«>i 

6 titffiftK© * y f * >f 1 7 i Sfc S SHa 

7 = 

[0 0 6 1] (1) /*=*^ y f (bit r>*^-f 
y^j t^9 0 ) 40 
If 1 3 (i, **f^*^v f i J t 
t^/*x^ 7 fi 3 b**>f y?-#fle2 9 i LTiiffi 
Ltx^f -y^2 0©t»ffi&^tfcg|?*)5 e 

[0062] :o7-fyf2oi±, »ntf?LTrfe>*. 
aSW^fftsR^^i 1, fttxtyi 1 

K 1 2 fcitffi^Stf 1 6 bfej:^ y 
^1 3 b/j>6fitsic£tiTP5 c :«^*x^fyf l 3 b 
ii, JfT£i"itflL**yi 1 
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[0 0 6 3] *ffil©ftjiT'fi. El 1 3 (a) CvtJ: 
9}CflL;K^>I lttjt*xY-yf 1 3 bfcJfUkffe 

13 (b) ic^ri ?[^|1 jc£ 15 jf U?*> 1 1 £fl 

LTlf 5 yf 1 3 btfft&ftX^ZhZ, 

Sfc, f§I$-x^. 7 ^2 0*>?,»i-l£tJ:»)SfmS:!6 

•J*5t, ff'Ltf'^l Ifi^^xxf.yf-i 3b©jt^ 
A(Ci:fJEI13 (a) fl)*t«^RUai^*s*7 

[0 0 6 4] (2) ^y^^yf 
H 1 4(1, >y7>yM ■y^S-.x-T y f*#3 9 t L 
tUSLf^-f -7^3 0©W«r^Lt[HT'#>-3 c 
*1 4 c ti£U±iCj:t)x^-y^;^yt5^^7'V>-^ 
-f yf"l 3 c ££r£iO$ Ztizi. ") y^-'i 0 Srf3?f5g 

[0 0 6 5] ~©;W -yf-3 OT'ii, WLtftyi lit 

1 4 c (OU5i,f)%$m Ltg'if^glCi 
* 5 J: 5 i ' 4 o T £ 9 , * -f -y f- y f It * > 7* u y * a 
v f- 1 3 c Kfl t * ? > 1 i a«SfJ!tt 5 1 i -Cff to^i 
5. 

[ 0 0 6 6 ] fcjb\ 0 1 4 Ti±, 7f©Slfgi 

ltS'<* 1 4 c &^fi^ u-c^5d\ %\%wm m 

[0 0 6 7] (3) ffilFigS^^yf- 
Hi 5(±, jBttta?i-( i 'yf'tr^'f yf*fl=4 9tLt 

[0 0 6 3] ;©^^^^4 0ii, gl^lff^t^! 

fc«#*ftKJ:5tt3S*fr#-Ci>a. ft, Hi 5 

(a) ©KlTii, i8^f&3E{i$-f 1 6 s^6?8f9-*it 
^B^&4 1 J±xt!S] LTSdESn-Tt^^fe-t^f-tc 
[aitfTrV^^V^ 1 8 BzmmLtcify zttcli7°7 
^y9frbf£%mWnM$iWL4 2^Z:fci&LX^ 

zzx\ a-f'/^fltyPSftfiilT L^j'yi lie© 

KjffiBrL, g#K-frv^l±e^3it!i</ J :5 (H 1 5 

(b) 0 IftftftWLT. 
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